Purpose: To evaluate a recently developed technique to place a medium-duration(weeks to months) central venous access.
Peripherally inserted central catheters(PICCs) have been in use initially in t t") e pediatric and neonatal patients (1 -3) . These catheters locate to a cental vein to permit infusion of hypertonic and sclerotic antineoplastic or antimicrobial agents. In larger children and adults , the need for long -term central venous access was achieved by large -bore central catheters placed in the jugular or subclavian veins , usually by surgeons. These large central catheters have a number of problems , including catheter occlusion (4 , 5) , venous thrombosis , infection , pneumothorax , hemothorax , inadvertent administration of agents into the pleural space , fracture and embolization into the heart and p 비 monary circulation (6 tion to sterile technique and dr essing changes , these long fexible catheters could be left in situ for longer periods than conventional pe r iphe ral IVs , and they did not damage the patient' s peripheral veins , since the drugs or alimentation fluids we r e delivered centrally in large veins in wh ich dilution quickly lower ed the high osmolarity. The problem with bedside in sertions was the low success rate , with wh ich the catheter s could be threaded to the central circulation , particularly if the individuals who inserted the catheters were not adequately trained. It has become apparent that experts who were facile with catheters and worked in fluoroscopic assistance far outperformed bedside i nsertions in terms of venipuncture success rate, speed , and complication rate (8, 9) . The pu r pose of thi s study is to evaluate a recently developed rad iological tec hnique t。 place a medium -duration PICC by upper ar m approach .
PATIENTS and METHODS
Between April1991 and February 1994, 635 consecutive patients were referred to the angiointerventional suite at the University of Michigan Medical Center for placement of PICC. This group included 337 men and 298 women , ranged 12 -85 years old with a mean age of 51 years. The indications for PICC were antineoplastic chemotherapy(227 cases) , long -term antibiotic infusion(312 cases) , total parenteral nutrition(37 cases) , blood -products infusion(50 cases) , and long term IV administration of diuretics(9 cases) .
Prior to the procedure , each patient permitted written , informed consent , as approved by the clinicians The patient' s nondominant arm was used whenever possible. Patients were positioned with the arm abducted and externally rotated , and the axilla and upper arm were prepared and sterily draped.
PICC insertion technique uses a fluoroscopic -venographic approach. Initially , a srnall needle is inserted in a vein on the thumb , wrist , hand , or other peripheral location. Contrast medium(20 -50 ml) is then injected until suitable veins at midhumerallevel against an upper arm torniquet are filled . The basilic vein is preferred because it is larger and follows a more direct course to the axillary and subclavian veins and superior vena cava , although the cephalic vein is suitable in most patients. Entry above the antecubital fossa is preferred because the veins are larger more proximally(toward the heart) and have generally been spared the ravages of repeated phlebotomy since they are deep at this location and rarely can be palpated. An additional advantage of this entry location is that the catheter is not subjected to repeated bending across the antecubital fossa with arm motion. After induction of local anesthesia with 2 % lidocaine , the chosen entry vein is punctured under direct continuous vision with a 21 gauge needle by confirming blood aspi ration. With a minipuncture system , a 0.018 -inch wire is passed into the vein . Subsequ ently , a 5 -F dilato r sheath is advanced over the wire to maintain venous access. The PICC system was a single or duallumen 5 -F silicone cathete r( Cook Inc. , Bloom ington , In) with a larger hub end and pinch clamp (Fig. 1) to let the patient and his safeguard to get easy handling. The required length of catheter was determined by advanc ing a guidewire through the dilator to the junction of the superior vena cava and the r ight atrium , and the catheter was cut to the length traversed by the wire. Next , a O. 035 -inch guide wire was advanced under fluoroscopy into the distal infer ior vena cava. A 5.5 -F peel -away sheath(Cook Inc. , Bloom ington , In) was advanced into the vein , and a 5 -F silicone catheter was subsequently advanced over the wire with its tip in the superior vena cavalright atrial junction in such a way that the tip kicks with each card iac cycle (Fig. 2) . After the catheter was placed into the position , the sheath was removed , and the wings at the catheter hub sutured in place with two 4 -0 prol ine stitches.
Following radiographic i maging of the catheter , all channels of the PICC were irrigated with heparinized saline and finally flushed with a heparin lock solution contain ing 100 U/mL of heparin. Infusion caps were placed on each port hub and pressure was held on the puncture site until hemostasis was obtained. The PICC was secured the skin by means of an occlusive dressing which was changed every 5 to 7 days. Care was taken to flush the catheter with heparin solution after each use.
RESULTS
A total of 635 PICC devices was used in the 635 PICC Overall complications after the procedures occured in 23 patients(3.6%). Complications requiring removal of the catheter occured in 19 patients(3%). Sixteen catheters(2.5%) were removed because of infection. In fourteen cases , frank infection was present around the insertion site , and in the other two , blood cultures contained gram -positive Staphylococcus epidermidis of the skin flora , and the catheter was thought to be the source through the insertion site(1 이 . Symptomatic acute subclavian vein thrombosis occured in three patients. Arm swelling responded to removal of the catheters and systemic anticoagulation with an administration of 2500 Units of Heparin. In four patients , the catheters became occluded after blood drawing , but were easily cleared with 5000 Units of Urokinase.
DISCUSSION
With the introduction of PICC devices primarily in pediatric literatures (1 -3) , relatively little is written about these devices in radiological literature (8 , 9) Although the PICCs were initially inserted at bedside , it rapidly became that such insertions were only successful with large adequate peripheral veins. Patients, who need temporary or long term central venous access , often do not have visible peripheral veins , and this fact limits the easy placement of PICC device at bedside. It has become apparent that experts who were facile with catheters and worked in fluoroscopic assistance far outperformed bedside insertions in te-rms of venipuncture success rate , speed , and complication rate (4) (5) (6) (7) (8) (9) .
Advantages in interventional radiology technologies are to locate and target undamaged veins and advance the catheter into the central circulation with safety. The basilic vein is preferred because it is larger and follows a more direct course to the axillary and subclavian veins and superior vena cava , although the cephalic vein is suitable in most patients. When the initial attempt to cannulate the adequate vein is unsuccessful such as inadvertent entry into the brachial artery or extravasation of contrast medium at fluoroscopy , the minipuncture system can result in minimal damage and prevent the serious compl ication with final success , but this has not occured in this study. The fluoroscopic -venographic guidance ofthe PICC through the collateral veins and into central circulation is another advantage when major veins are segmentally occluded about the elbow, shoulder , or subclavian area that is impossible at bedside or by surgeons (8) . Advantage of entry above the antecubital fossa is that the catheter is not subjected to repeated trauma across the antecubital fossa with arm motion (9) .
The PICCs are intended for and well t이 erated by the patients who require venous access for up to 3-5 months , and their dwell time is optimal to complete therapy with a single device. Service interval of the PICCs can be maximized by careful attention to site care , heparin flushing after each use , and restricting blood sampling through small lumen. In patients requiring blood draws , the largest channel is used and meticulous flushing of the channel after the draw is critical for the longer service interval. Blood sampling was avoided as possible because PICCs through which blood was drawn had not longer service interval than those through which blood drawing was not achieved (8) .
The catheter occlusion after the blood drawing has occured in four patients in our series , and cleared with 5000 units of urokinase successfully. When the PICCs fail because of dislodgement, breakage, leakage , or occlusion , they can be easily be exchanged over a guide wire or through a peel -away sheath. Exchangeability into the same vein is a fascinating advantage of the PICCs over other devices such as Hickman , Broviac right atrial catheter , and subcutaneous infusion ports (8 , 9, 11) . Fortunately , failures other than occlusion have notoccured in our series. The overall complication rate of the PICCs {23 of 635 (3.6%) } in our series compares favorably with that of other devices(3.5-8.9%) (8 , 9) and , surgical or bedside approaches. PICC complications of infection(n= 16) and venous thrombosis(n=3) in our series are minor when compared with those of surgical approach such as pneumothorax , hemothorax , breakage with embolization of fragments to p 비 monary circulation , and injection port occlusion (4 -18) . The PICCs are less expensive than other devices, with lowered morbidity , mortal ity, and fee of the surgery.
In conclusion , the PICC system by radiological insertion is an excellent option for medium -duration central venous access. Patients were able to carry on normal activities with the catheters in place without difficulty.
